Irreversibilities have long been recognized in applied economic models. Irreversible relationships have been modeled by using distributed lags (Nerlove), firms acquired the expertise as well as equipment to (POTHt), can be included in equation (1) using a simpackage FCOJ or reconstitute FCOJ for production of ilar derivation. That is chilled orange juice. In order to market the products, several brands of Canadian-packed FCOJ were estab-(2) USS, = C + aPUS + a 2 PUS* + lished. The existence of the facilities and brands for a 31 PBR+ + a 4 ,PBR* + Canadian-packed Brazilian FCOJ reduces the prospect for future domination of the Canadian market by U.S. aPOTH + aPOTH* + blX, + elt suppliers in the short run. Brands are thought to prowhere mote loyalty and consumption habits which cause irreversibility. The hypothesis is that once price shocks (3) C* a0WI + a(1 -W 1 ) + aU 1 + cause old habits to be broken and new brands are adopted, returning to previous brands may be resisted. a 0 o(l-Ul) + a Vi + ao(l -V,) t EMPIRICAL MODEL PBRt = Z US(PBR -PBRS 1 ) + UPBR s=2 The conceptual model is designed to test for ownt price effect irreversibilities as well as substitute-price PBR = (1-U) (PBR -PBRS 1 ) + effect irreversibilities. The method of segmenting s=2 variables as described by Nelson is used. 1 This method was chosen because the changes we are attempting to
(1 -U)PBRi measure are governed by discrete decisions made by large firms. Both distributed-lag and lagged-depen-POTH+ = V (POTH POTH + PTH dent variable models assume smooth adjustment pros=2) + cesses.
The U.S. share of total Canadian orange juice imt ports during time period t (USSt) is considered a func-POTH* = E (1 -Vs) (POTH -POTHSi) + tion of the import price of orange juice from the U.S. s = 2 (PUSt) and other exogenous variables (Xt). To account ( )POTH for the irreversibilities, the price slope for positive price V changes above PUSt,,m, that is, the maximum U.S. Us = 1 if PBRs > PBRsma import price attained from time t-n up to and including t, is hypothesized to be different from the one for 0 otherwise negative and positive price changes below PUSmax. V = 1 if POTHS POTHs max Thus, the model (see Appendix for derivation) is specified as: = otherwise.
(1) USS, = C 1 + a 1 PUS+ + a 21 PUS* + PBRsmax and POTHsmax are the maximum Brazilian import price and maximum import price for orange blXt + et juice from other countries attained from time t-n up to and including t, respectively. where A similar relationship is hypothesized for the Brazilian market share (BRS). Since all imports from Bra-C 1 = ao 0 W + aoo(1-W 1 ) zil were in bulk form rather than retail packages, the t import price of bulk U.S. FCOJ was used in lieu of 
RESULTS
different from zero at a = .05 level and '**' indicates the estimate is statistically different from zero at at =. 10 level. nificant positive effect on the U. S. market share in 2 Under the linear form specification, the fact that market shares must sum up to unity implies that the sum of all intercepts in the market share equations must equal unity and the sum of the estimated coefficients for each variable must equal zero. Therefore, the market share equation for other imports can be derived from estimates for equations (2) and (4). Since all shares sum to unity, the disturbances across the three-share equations will add up to zero for each observation; therefore, a seemingly unrelated regression approach can be applied to only two of the three equations.
3 n= 1, 2, 3, 4 were tried.
Canada for one quarter beyond the quarter during which FCOJ imported from the U. S. is in retail and instituthe advertising actually occurred. The initial impact of tional packages, which cannot be readily replaced by advertising was greater than the subsequent impact a Brazilian juices that require reprocessing; that is, it is quarter later. The estimated coefficients of the adverdifficult for importers to replace their U. S. juice with tising variables in Brazil's market share equation show imported juice from Brazil since retail-packed product that Florida orange juice advertising efforts had a negis not available from Brazilian exporters. ative impact on the Brazilian market share in Canada.
The estimated parameter for PBR + indicates that The result shows that the impact was not evident durwhen the Brazilian FCOJ price is increased, the U. S. ing the quarter when advertising occurred, but the market share will increase. However, the parameter is lagged impact was both negative and statistically difvery small relative to its estimated standard error. The ferent from zero.
reason may be that Brazilian FCOJ has been priced well The estimated coefficients of the zero-one dummy below U. S. FCOJ. Thus, even with a moderate price variable, Dt, indicate that the freeze in Florida during increase in Brazilian FCOJ, the price of U. S. FCOJ 1977 increased Brazil's market share at the expense of would probably still be higher than the price of Brathe U. S. market share. The estimated coefficients for zilian FCOJ. On the other hand, when the Brazilian the seasonal dummy variables show that the U. S.
FCOJ price declines, the U. S. market share also demarket share was bigger in the third quarter than in the dines. In this case, the decrease is statistically signiffirst quarter and smaller in the second quarter than in icant. In addition, the difference between the changes the first quarter, while Brazil's market share is bigger in the U. S. market share resulting from Brazilian FCOJ in the second quarter than in the first quarter. 4 price increases versus decreases is statistically signifThe estimated impact of the price changes on maricant (the calculated t-statistic is 3.5332). Thus, a deket shares and the tests carried out for the irreversibilcrease in the Brazilian FCOJ price had a bigger impact ity hypothesis are summarized in Table 3 . The on the U. S. market share than an increase in the Braestimated impact of price on the U. S. share in Canada zilian FCOJ price. is presented in the upper half of Table 3 , and the esti-
The estimated parameter for POTH + (that is, the mated impact of price on Brazil's market share is shown impact of price changes in FCOJ imports from counin the lower half of the same table.
tries other than the U. S. and Brazil on the U. S. marThe estimates of equation (2) show that if the averket share) indicates that if POTH is increased by 10 age import price of U. S. FCOJ is increased by 10 cents cents per SSE gallon, the U. S. market share would be per single strength equivalent (SSE) gallon, the U. S.
increased by 4.75 percent, which is statistically sigmarket share would be decreased by 8.61 percent, given nificant; however, the impact resulting in a decrease in other variables held constant. On the other hand, if the the U. S. market share was not significant, as indiaverage import price of U. S. FCOJ is decreased by 10 cated by the estimates for POTH*. cents per SSE gallon, the U. S. market share would be
The estimate of PBUS + shows that increases in increased by 11.95 percent. The difference between the U. S. bulk FCOJ export prices had no significant imchanges in U. S. market shares in response to PUS + pact on Brazil's market share, while the estimate of and PUSt is not significant (calculated t-statistic is PBUS* indicates that for every 10-cent decrease in the 1.0603). The reason is probably that 95 percent of the U. S. bulk FCOJ export price, Brazil's market share would be decreased by 7.57 percent. The difference The estimates of POTH + and POTH* show that the import prices of FCOJ from countries other than the United States and Brazil do not have significant effects impact on the U. S. share. For the Brazilian share on the Brazilian market share. equation, a Brazilian price increase had only one-tenth of the impact of a Brazilian price decrease. The effect of U. S. bulk FCOJ prices on Brazilian market share CONCLUSIONS were asymmetric. The results support the general conclusion that entry Estimates of irreversible functions based on the segof new suppliers into markets may cause asymmetric mented-variables approach provide explanations for price effects. This hypothesis has special merit in marshifts in Canadian FCOJ market share by alternative kets subject to dramatic shocks like the freezes that ocsuppliers. The U. S. market share was found to have cur in the Florida citrus industry. Thus, we feel the symmetric own-price effects, but the Brazilian price approach used in this paper can be applied to other effects were asymmetric. An increase in the Brazilian commodities subject to increased competition when price resulted in an insignificant increase in the U. S. prices increase dramatically. Segmenting variables is maket share, while a decrease in the Brazilian price was a valid method of estimating equations when asymestimated to have a large and significantly negative metric responses are expected. Equation (A.2) can be rearranged into (A.6) USS t = aoW + aoo(1-W 1 ) + (A.3) USS -USSt_ = allW,(PUS -PUS,,) + t a,, 
